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N. A. Prechrashengkiy has carried cut extensive investigstions on ‘the sy~
thesis of alkmiolds, viteming, snd other naturally occurring comyounds. His
work oz thy constitution and synthssis of sllmloids of W geap .
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the potural alkelcid. The syntheais sccomplished by hin is original and repre-

- pents the result of investigations im the £ield of ieccquinoline alkaloids ex-

tending over many years.

Besides vworking on the elkaloids mentiomed above, Preobrazhenskly cexried
Gut ipvestigetions on the tropane derivatives cocaine and gcopolemnine; &are-
coline; the purine tases thoopnylline, caffeine, and thecbromine; histanine;
ote. ‘In nddition Lo working on slialoids, he conducted extersive investiga-
ticns in the field of vitamins. On the basie of the investigation in question,
e number of procedurws used in the vitemin industry vas developed.

As early es 1026, Acedemicien I. I. Chernyayev dincovered the phenomenon
of transinfluerce in complex compounds. This constitutes ope of the most im-
partent discoveries in this particuler field made during the past 25 years; it
pernits the synthesis of new complex compounds snd development of new chemical
mathods for de~termining their structure. Investigetions carried out by Chern-
yayev in 1940 - 1551 were concerned with checking, confirming, and introducing
further precision frto bis original results. On the beels of the newly dis-
covered yrinciple, he succeeded ‘n synthesizing five optically active geometric
joomers of tetravalent platinum derivatives, which contain five different in-
iragpbers subotituents. In work done cbread, were then two isczmers of thic
type werc pever synthesized. Chernyayev also synthesized and investligated &
number of important isomere of diaminodinitrocempounds of tetravalent platipum.
Eis wark on complex compounds is ‘not only of outstanding theoretical interest
but elao of great importsace from the economic standpoint.

Professor Yu. A. Gorin-Hast's work dealt with the catelytic conve. sion of
ethyl aicohol into butadiene. The catalyst used for this purpose was proposed
in 1928 by the founder of the USER synthetic rubber industry, Academician 5. V.
Lebedev, but the mwechznism of the reaction remeined unimown. Gor:n-Ha t's
yiork estabiisied the fine machanise of *this resction and elucldat:d the role
which individual componerts of the cetalyst play im the conversion. According
to the resciion scheme set up by him, an initiel dehydration oY ethyl elcohol
into scetic anhyiride takez place. The acetic enhydride is then condensed intc
croton allehyde, wilch Jr turn is reduced to crotcayl alcohol. In the 2inal
step; crotonyl &lcohol is dehydreisd, forming butodiene. After establishing
this general mechanism, Gorin-Hast{ proved that it also spplies to other alcohols
basides etbencl, end furthermore, that it is also valid for binary nixivces of
aleohols and mixturss of alcohols with cerbonyl compounds. The relaticarbips
discovered in the course of this work permit steering of the reaction ia the
deaired direction by selecting suitable ipltial alcohols or mixtures of alcohols
and carbouyl compovnde (aldehydes.or ketonea), 80 that the required diethylenic
hydrocarbons arve obtaired. The reactions leeding to by-products in the course
of the catalytic conversicn of ethancl were also clarifiled. Work on the subject
done by Gorin-Hast fn 1935, established the priority of USSR science in dis-
covering the reaction mecharssm in guestion. '

Gerin-Hust's uork, besides being a valusble contribution to the knowledge
of reastions taking pisce under the influence of mixed catalysts, is of grest
pracbticsl izportance to the rubber indusiry.

The work of G. Kh. Kamay, Professcr of tle Chemicotechnologicel Institute
imeni 8. M. Kirov, at Kszan', 10 based on the reaction of trialkyl esters of
phospherous acid with alkyl helide, discovered by A. Ye Arbuzov and knowr as
ihe ArVGGLOY Seirrogeuani. Remay is investigating The possibllities of &pply-
ing this reaction o the syntbesis of arsenic devivatives. He also spplled
‘another method of. synthesizing organsphosphoyous compounds, which 1s based on
the reaction of orgagic halogen compounds with matel derivetives of dialkyl
phosphites. Ksmay has synthesized and characterized more than 20 new repre-
sentatives of phosphorous-carboxylic acids snd approximately the sume number
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of azid~s of these acids. He further succeeded in showing that gecondery hulo-
&rsinzg react with trialkyl phosphites or metal derivatives of dialkyi pkos-
phitos in the seme wenner es alkyl halides. The products of the reaction are
then estere of cacodyl phosphonic acid, a class of phosphorus-greapic organic
compounds which tad not been previously described. Twalve compourds of this
class bave been syothesized by Ksmsy. To csioblish vhether or not alkyl esters
of arsenous acid undergo the Arbuzov rearrangement under the actior of alkyl
halides, Ksusy, using the known method of synthesizing trialky]. phcsphites, «
ET/pered saveral representatives of the series of trialkyl arsenites and shoved v

" that the latter uc not react with alkyl balides. In the sories of arsenic
orgapic conpounds, Kemay also synthenized fouwr trialkylarsines havipg the gen-
eral formuia RohsCHoCOOR . ¢

Kemay ha - accomplishked exteusive vork which is very interesting frem ke
theoretical stendpoint., He synthesized and characterized sbout 100 new phos-
phorus and erssnic orgenic compounds belongirng to ‘the ncst diverse types.

The vork done by A. T. Vegramyar, who is head 57 the laboratory, Institute
of Fhyeical Chemistry, Academy ot Sciences USSR, is summarized in Jhe monc-
groph "Blectrodeposition of Ketals," jublished by him in 1950. Vagrmayan has
ghown thay the polarization which is observed duri:,s the electrodeposition of
wetala cannot be expiained either by the delayed &isch rge of metal ions or the
Gifficulties vhich ariee in connection with the formstior and growth of crystal
nuclei. Using & newly developed method for meesuring the growtu of single
exystale, he demonstrated that the number of crystelline auclel which forms de-
: pends principslly on the degree of polarization of the electrcde and the rsts
RO of pssgivation. He elsc proved tbat many axperimental dsta on the degree of:
T polerizatisp that vere odtainad by the usaal methad do not reflect the actusl

" Qependence batween the current density and the degree of polarizaticn, becsusze .

cbanges in the magnitude of the active surface of electrades tring abput cuanges i

in the true vwrent density. In connection with this, Vegre<ysn worked out a

very rapid automatic method of tekirg polarization curves i which ths results

ars not affected by changes in the surface of the clectroles. This method pars . ;

mits one' to apply high current densities and eveid concentration polarization. .o

) Vagrsoyen further showed thet the overvoltege which is observed during the
electrolytic deposition. of silver 15 caused by conceniration polarizaiion and

is not commucted with the necessity of expending additional energy to bring:
about foarmation of crystal nuclel, as hed been dspumed by some investigators.

Of great interest are Vagramysn's inveatigations on the effect of surface .
active compounds. He came to the conclusion that a uniform deposit of the metal

is-formed vhancrer o continuous, stahle f£ilm of on sdearhed aurface active yom. !
plund 1s present. The metal is deposited unevenly in various parts of the

elactrode in cases when there is no continuous film. During the =ovrse of

electrolytic deposition, there is competition between two oppositely directed

procesges, paegsivution and metal deposiiion. .

B

G. M. Paachenkov, Professor of tte Moscev Petroleum Iastitute, has been
active in the field of the theory of viscosity of liquids. He formulated the
simplest assumptions pertaining to the mechanism of transmission-of an’ impulse
from ope layer of a liqu'd to snotker. These sssumptions permitted him to de-
rive &' fermula expressing the dependence of viscosity on tewperatwe, pressure,

5 a=f ths Ssloculas comsients o2 o ligeid, Do bassd his thecee oz tis sonespt
v that & quantity of moticn 1s tranmmitted by melecules of a liguid during the
3 temporary Joining of these molecules into pairs due to the force of cohesion
: ~and assumed that the number of these cohesions is propurtional to the mmber of
pair coilisions between the moiecule under corsideration and others. Panchenkov
demonstrated that the equation farmulated by him expresses accurately the tem-
perature dependence of the viscoaity of liquids which are very different in

G
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SEUSS L sjelvcaroous, aicotols, organic acids, halogenated hydrocerbons, salt |
melts, liquefied gases, etc). Oalculetion by ceans of this equation of tempera-
ture dependence of tnr viscosity of liquids, cocordination mmbers » and molecular
redli Indicated the po3sibility of calculating mbsolute values of vigcosities of
liquids on 4he tasis of the equation in question. When certain assumpticns ere
made, Pencherkov's cquation 1a transfermed into the temper cure-viscosity equa-
tions proposed eusrlier oy A. T. bachniskly, Ya. I. Frenkel', etc- :

Using Panchenkov®s equation and taking inte consideration changes in the !
Seusity £ vinding enexrgy of molecules of e liguid resvlting from changes in
ressure, one may calculate chenges of viscosity with pressure. This equation
can alse be wsed for calculating tue viscosity of liquid mixtures. Thus, Pan- o
chenko's thecry may be regarded as an epproxicate, simplified schkeme which cor- !
rectly represents . phenomena ¢F the viscoslty of liquids.

W. V. Belov, corresponding memter, Acadexy of Sclence USSR, has done re- : !
search on the atemic structure of crystals. Belov's work in thic fi214 repre- l
sents an sxtensicn of hic idsas on Lthe application of tbe concept of densest ’
sphere pnciing to disentangling of complicated crymtel structures (particularly ]
those of minerals), as well ma to the explapation of the payrfeal and chemical ;
characteristics of these crystels (especinlly phencnena which arc obsorved ir ) o
conuection with the joint formation of crystale, such as twinning, etc)., 7o, ’ i
s2asthe course of this vork, much attention has been paid to the nature of inclu- '
fg.ikfr;sion of small quantities of race elements into the lattices of common minerals.
“*'Tb.e principle of denaest packing and its applicationa have been already ex-
pounded 1n Belov's widely known book., Structures of Ionic Crystals and Metel
Phages, which was published in 1947. Tn other publications %y Pelav, throe new
complicuted silicate structures huve been deciphered. The presence of a
farperly unknown 4 of. 8ilicon-oxygen radical 8175013, Waich ans the shape =~
a double-layersd Eterally two-story/ ring with an axis of symzetry of ti.
sixth order, was established by him in milarite. As far as rameayite i cone
' cerned, which hes en over-sll orthosilicate formulas S1:0 = 4 1/2, he proved the
presence in it of a metasilicate radical with the pyroxeve pattern (51Q2) oo - )
One third of the oxygen atoms is not included in the silicon-oxygen patfern ’
but connects the atome of titenium with those of sodium. In tmowasiine, the :
presence of a iwo-layersd ring similar to that found in milarits was cohoblisued,
except that the »ing Iz this case has & trigonel symmentry. One of i layers
18 composed of egilicon atoms s &tbe other of alumimm and boron atoms, in con-
se¢quance of vhich the pronounced polar.properties of the minsral result. In
: deciphering thie structute, Belov was compelled to enter into & contwoversy with
; "~ M. J. Burger the prominent US crrstallographer: Tke fact ‘hat Burger was wrong
y i apparent if one compares the atom coerdinstes in the first version of his
work with the coordinates which he used in a later version, after familferizing
= himaolf with Nalovie werl, Purthawmers » 2slov atlespied Lo cxplamin the weil~
¥nown mineral-forming action of flueride and hydroxyl ijons using the principle
of tho demsest packing of atoms. The theory in question is aluo applicable to
the study of the sequence in which minerzls crystallize from magma,

In the course of work on the lstent photographic image, Professor Ye. A.
Kirillov, Odessa State University imeni I. I, Heclmikov, discovered and investi-
- gated the fine atructure of the absorption spectrum of photochenically colofed
) silver helide, As a result of his investigations » Kir{llov arrived at the con-
' ¢lusion that the absorpt sn bands correspynding to the fine siructure must be-
long to centers formed by silver whick is d3 spersed in the form of atems nnd ¥
= cosposes partic.es consiating o2 a small number of atome weakly bound to the
crystal lattice sni located principally on the surface of tue crystals. To
check the accuracy of this coocept on the rature of csnters responsible far the
N fine structure, special experiments were carried out with +hir polycrystalline
i layers of silver chloride apd silver twomide that vere colared by eputtering .
silver metal on to their surface in vacwum. One may expect that if the centers
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responeible for the fine structure ere corposed of cnly a few atoms of silver,
theee centere will be ¢ :gtroved under the action of light that is wit"in thalr
absarption range. OSpectroscopic measurements actually shoved that the centers
reepennaible for the fine structicre ave dsotroyed urder the mction of light of
epproyriste vave lengeh, with the waximm effect corresponding to wave lengtlis
that coinclde with the maxima of the centers' abeorrtion,

In other investigations, Kirillov ehowed that in complete accordecrce with
contenperary views on the subject, destruction or a center consioting of u few
silver etoas 1s ncccapsnied by an internel photoeffect. The saries of investi-
gations carried out by Kirillov opene a direct path to the investigation of
the latent image, wkich 1s the cardinal prodvlem of the theory of the photo-
graphic prscess. '

Professor V. H. Tsvetkov, Leningred Stwite University imeni A. i, Zhdanov,
has investigated the structwre and yproperties of high-moleculsr compounds. In
the course of his work, Tevetkov developed the : plicstion to solutions of
poiymera and various systcns related to them (sols, orgunic chein molacules,
ané oils), of diverse optical metheds which permit clarification of the atruc-
twre of chain molenules, thrlr swarms, and svl micelles 4. e., determination
of their size, shape, and some properties. Tsvetkov subjected to a many-sided
study of phencmena of double refraction in such systemas, Loth in fluv and in
an ultrasound ficld, using the date obtained in these messurements to invesili-
gate polymerization kinetics and to solve the prodlem of determining the
rigidity end relazation of macromolecules of polymers and other long chain
uolecules. By coubining date on dynamic and acoustic double refrection, Te-
vetkov was able to determine the relaxation time of a number of high-molecular
specles.

The methy... of a rotating masmetic field develoned by Tsvetkov permits en-
s alysis of colloidael sywtems and determination of the megnetic properties of !
k) colloidel particles. For instance, with the use of this method, he CGetected i
L the paramagnetism of grephite particles, which is due to the adsorpilon of oxy- .
gen by graphite. A significant result of Tsvetkov®s work i o new method de-

veloped by him for the study of ilie diffusion polymers in sclution. This .

mathod involves the use of Acedemiciar A. A. febedev's polarization interlero-

meter. Application of the method in question permitted Tsvetkov to measure the

rate of diffuveion &t concentration difverences amounting +o 0.02-0.036. -He

also established the existence of the higtly unique phenomenon of lncresse of

the rate of diffusion with concentration. The possibility of determining ac-

curately the values of diffusion constants in very dilute solutions, where in-

teraction between molecules of the polymer is actually sbsent, roprelents an

important extension of experimental methods for the investigation of polymers.

G. A. Smolengkly, N. A. Toropov, end A. I. Borisenks, acientific associ-
ates of the Institule of Oilicats Chomisixy, Acedewmy of Scienca IBSR, have ‘
investigated the physical and chemical properties of seignettoelectric ﬁ:ie-. ]
zoelectz‘ig'/ suh~tances apd ferrites. For several years, they conducted re-
pearch on physicochemical systems formed by oxides of iron, titaniwa, cir- '
conium, and tin with oxides of divalent metels. In the course of this work,
tos optimm conditions for the syrthesis of & nwnbzr of solid solutions, mainly
+those belonging to the crystalline phases of the spinel and perovskite struc-
tures, were established and the magnetic aid seignetioelectric px_perties of {
the systems in question determined. A skillful combination of metheds of . i
thermochemistry, X-ray anclysis, ané microrcopy endbled these investigators to . :
gotahite® & mmher of verv imroriant relaticnships hoving & hesring on the
1imits within which mixed crystsls exist, 1. e., to discover inat Givaieat
oxides ere soluble in tricompunent ferrites and that theve is formation of
solid solutions of the first mnd second type Ys such systems. The work in
guestion led them to the discovery of now, nommetallic megnetic substauces,

S
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vhich exhibit a k2 repitivity, a high megnetic permeabllity, and lov lospes
ut eudio and rediotechnical frequencies, a szt of properties which is very
izportent for praciical spplications.

The wrk of Smolspekly, Yoropov, ard Borisenko considerably expanCed owr
¥nowledge of celgnettoelectric substances. They demonstrated that barium
titanate /8 piszoelectric substence which 1s very useful from the practical
gtandpolnt,/ which was discevered by B. M. Vul, iz oaz of thke rather numezroas
salpnettoslectric svbstences baving & strue’ re of the percvshite type. ‘ney
slso discovered new seignettoelectric substances. It has been shown thet in
peignettoelectric substences, there im cpontaneous aiteration of the volums .
ut torperatures below the Curie point. Depending on the nature of the selgnet-
toelectric substance, the change in volvme may assure either a positive or
pagative value. From this, Suolenskiy ard his cowarkers drew the car. act ~on-
clusion that within a system of solid solutions, one may cbialn scigpetto-
electric substances possessing & zero electrostriction and, therefave, haring
a very hich dielsctric permeability. This conclusion was confivred by experl-
mental results: in compiete accordance with this principle, a new group of
se‘gnettoslectric substences baving a high dielectric permesbility was ob-
tainsd.

N. H. Bisaxyan, hesd of laboratary, Institute of Biochemistry imeni A. I.
Bskh, Academy of Science USSR, publisted in 1951 his monograph "Emzyme Activity
of Protoplasma Structures:,” wnich is devoted to one of the cardinal problems
of centemporary biochemistry. In the course of the work described by him,
Bigakyan bas solved, both thearetically and experimentally, meny important
problews in this field., On the basis of extensive experimental dets. cbtained
by him with the aid of modern methods (electron microscopy, chramatograpky,
ete,) s he succeeded in clorifying the viologleal and biochemicsl significance
of the structural hetercgenzity of protoplesm, ss well ss in demonstrating the
alturation and effect of tas steucturss in question in the course of the proc-
ess of wetabtolism, ’

Bisakysn's wonograph presents nev Asta on tke character of the changes
which the structure of chloroplasts, chromoplasts, and leucoplasts undergoes
during the life cycle of the crganlsm. Application of histochemical and
x © glectron-microscopic metheds led to elucidation of the structure of chrems-

5 plasts and leucoplasts and indiveted thet plastids are ccmposed chiefly ~r
ltpoproieids. Chromatographic investigation of the amins acid eampodition
of plestids disclosed that their proteins are composed of 17 mnino eclds. It
was alio established tbet plastids are very,rich in diverse cctalysts, thus
sctuaily constituting depots of enzymes.

Sisakysn cbtained new essentisl data cd'the enzyme activity of chloro-
rlastes. It is known that photosynthesis conslsts of photochemical stegss in
which chlorophyll participetes and dark reactions which take pigce as o con-
goquence of the directing effect of enzymes. However, the pature of the
snzyzes toking part in pbotosynthesis hed not been definitely established un-
341 recuntly.

As 8 result of axtensive investigations, the presence ol 13 enzymes was
estahlished in chloroplazts. Seven of them were discovered by Bisakyau. The
following encymes were found in chlorcplasts and investigeted: percxydase,
pelyphenoloxydass, cytochromoxyldase, phosphorylase, phospbogiuconutase, pro-
teases, and mutases. Clarification of the fact that the main quantity of
‘gtantion enwpmen fux hound to plasbide mme be zomsdScrsd TET dEpE weive
Bisekyun was the first to estsblish the presence of enzymes in ciromoplasts
apd leucoplasts. The high enzyme activity of chlaroplusts definitely in-
dicates thet a nuxber of enzymes contained 4n them wsy participate in the re-
actions »f photosynthesis.
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8 inventices, apd radical improvements of produstion methods in
' : i, the folioring uchievements may be netad.  Docent
- Steel: Tostitute, kes davelopsd highly efficient chemi.
Jeel trentment snd introduced thee ir's practics. A
- Balin, 8. K. Markevich, ¥. T. Msn'ko, A, A, Berov, I. A.-
kLY, v Vechegdl, 6. H. Eaganove, A, A, Vvedenskiy, and 8. ¥, :
¥ Bes developed snd introduced & new mathed fof the production of alec- i
Ye. A, Trasov, 0. V. Kevsunokiy, V. &. Kivaslkiookiy, fe, A, Postovskays, '
+ Poshiddyay, A. ¥. Shetuyev, A, P, Shestoy and I. L. ILipkin introdueed |
Leally new proceéures for the production of dyestuff intermediates. M. A.
: pysEsv, ®. A, Glagolawn; ¥, P, Fllimopov, sclentific sszociates of the Alle
- Cafon’ Botentigic Research Institute of Synthetic Rubber imeni Academtcisn 8. V.-
’ 4 Ay 2 Zenitov'and M. A. Nyznswanow, “engineers, developed end in- |
o uced into. industrinl production w new type of synthetic rukber. 4 group
. of ‘epgingery wirking under the direction of 8.V, Siotskiy fntroduced into
Practice & mothod for the indndiriu] woluction of & rev chindeal product. A
: m__qtymtmarg?.cnl'mgims healed by B, 8. Sciiverstov introluced m new
* indubtrinl method of obtaining e metal. o -
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